This study aimed to evaluate the clinical, haematobiochemical and histopathological changes in goats with surgically induced unilateral hydronephrosis. To achieve this aim eight male castrated goats were divided into two groups. Group A (animals with surgically-induced unilateral hydronephrosis) in which goats were subjected to ligation of the right ureter for 42 days and group B (sham-operated). Clinical examination and haematobiochemical analysis were performed before and after induction (on days 1, 7, 14, 21, 28, 35 and 42). Histopathological examination of kidneys was carried out at the end of the study. On the 1 st day goats with unilateral hydronephrosis showed depression, arched back, decreased appetite. After that, these clinical signs were ameliorated and the animals restored their apparent health condition. PCV%, Hb content and RBCs count increased during the early periods of the study then returned gradually to normal level by the end of the study. WBCs count was significantly increased allover the time of the study. Significant increase of serum urea, creatinine, uric acid and calcium levels during the early period of the study then gradually decrease. Albumin and total proteins levels were initially decreased but were restored by the end of the experiment. Post-mortem examination of affected kidneys showed dilatation of renal pelvis and calyces with severe atrophy of the parenchyma. Histopathological examination of affected kidneys revealed severe cystic dilatation of renal tubules and intertubular connective tissue proliferation. We concluded that unilateral hydronephrosis produced significant changes during the early stage, which were gradually restored owing to the compensatory activities of the contralateral kidney.
INTRODUCTION
he principal function of urinary system is maintenance of water and electrolytes homeostasis, which require that any input into system be balanced by an equivalent output. The urinary system provides the mechanism by which excess water and electrolytes are eliminated from the body. The second major function of this system is the excretion of many toxic metabolic waste products particularly the nitrogenous compounds urea and creatinine. The affection of the urinary system, thus responsible for the alteration of excretion of waste products from body which disturb homeostasis; this not only causes damage to the organs of the urinary system but also affects whole body. Selective reabsorption and conservation of useful substances, e.g. Glucose and sodium chloride also occur in the kidney (Chauchan, 1995) . Diseases of the kidneys, and in some instances of the ureters, bladder, and urethra, reduce the efficiency of the kidney's functions, resulting in disturbances in protein, acidbase, solute and water homeostasis and in the excretion of metabolic end-products. A partial loss of function is described as renal T BENHA VETERINARY MEDICAL JOURNAL, VOL. 28, NO. 2:263-272, JUNE 2015 insufficiency. When the kidneys can no longer regulate body fluid and solute composition, renal failure occurs (Radostits et al., 2007) . Hydronephrosis is a disease that occurs due to complete or partial obstruction of the urinary flow. This causes progressive distension of the renal pelvis and diverticula, which results in atrophy of the renal parenchyma and loss of function. The severity of the lesion depends on the time elapsed since the onset of obstruction (Santarosa et al., 2007) . Therefore, this work aimed to evaluate clinical, hematobiochemical and histopathological changes resulting from surgical induction of unilateral hydronephrosis in goats.
MATERIALS AND METHODS

Experimental animals
A total number of eight clinically healthy adult castrated male goats were used in the experiment. Their age ranged from 1-1.5 years and weight about 16-24 Kg. The experimental animals were de-warmed with systemic anthelmintic Ivermectin + Clorsulon 0.2mg/kg Bwt. (Ivomac® super in a dose of 1ml/50 kg S/C). The animals were fed on green fodder and concentrate with free access to sufficient tap water and placed good hygienically well ventilated room and kept under the same environmental, nutritional and hygienic conditions throughout the period of the experiment. The animals were left for 2 weeks for acclimatization before the beginning of the experiment. During this period, they were subjected to a clinical investigation to ensure that they are clinically healthy.
Animal grouping and experimental
design Eight castrated male goats were randomized divided into 2 groups: In group A: (surgically-induced unilateral hydronephrosis) five goats that were subjected to experimentally-induced unilateral Hydronephrosis by ligation of the right ureter as previously described by Khalil (2012) .Group B: 3 goats were subjected to the same surgical manipulation without ligation of the ureter as previously conducted by Khalil (2012 
Clinical examination:
Observation and recording of clinical signs of goats after induction of hydronephrosis was conducted as described by Radostits et al. (2007) .
Samples:
Blood samples were collected from jugular vein according to Radostits et al. (2007) to be used for hematological examination. In addition, clear non haemolyzed sera were separated for biochemical determination of urea, uric acid, creatinine, albumin, globulin, total protein, sodium, potassium, chloride, calcium and phosphorus.
Haematological examination
The total number of erythrocytes per cubic millimeter, the total number of leukocytes per cubic millimeter, the hemoglobin content and the PCV% were determined according to Bernard et al. (2000) .
Biochemical analysis of serum
The serum samples were used for spectrophotometric determination of urea (Patton and Crouch, 1977) , uric acid (Wilding and Heath, 1975) , creatinine (Young, 1990) , albumin (Fischbach and Dunning, 2009) , total proteins (Pagana and Pagana, 2010) , potassium and sodium levels (Henry et al., 1974) , calcium (Teitz, 1970) , phosphorus (Anderson and Cockayne, 1993) and Chloride (Kaplan and Pesce, 1996) .
Gross examination of kidneys of
necropsied goats Kidneys of each necropsied goat were carefully examined by naked eye for detection of any gross lesions of the examined kidneys according to Hall (1983) .
Histopathological examination
Specimens from kidneys of about 0.5 cm thickness were collected immediately after scarification in 10% neutral buffered formalin and used for histopathological examination. Samples were taken and were prepared for histological examination according to Newman, et al. (2007) .
Statistical analysis
The data were statically analyzed using One Way Repeated Measures Analysis of Variance (ANOVA) and independentsamples T test in the experimental study as previously described by Bailey (2008) . We used SPSS version 16 software to conduct this analysis. Values were represented as means ± standard error (SE). All differences were considered significantly among groups of the experimental study when P≤ 0.05.
RESULTS
Changes in clinical parameters
Goats with surgically-induced unilateral hydronephrosis showed depression, dullness, arched back and decrease in appetite than normal during the first day post obstruction. Moreover, pulse and respiration rates were significantly increased one day post-operative. Starting from the 3 rd day the goats restored their normal appetite, pulse and respiration rates. The temperature was not significantly affected by surgically-induced hydronephrosis all over the time of the study (Figure 1 ). 
Hematological changes
Biochemical changes
The serum urea level was significantly increased on the 7 th day post-operative then gradually decreased until reached nearly its normal level on the 42 nd day of the experiment ( Table 2) . The serum creatinine level showed significant increase on the 1 st day post-operative and the increase became significant on the 7 th day post-operative then gradually decreased until the end of the study ( Table 2 ). The serum uric acid level revealed significant increased on the 7 th and 14 th day post-operative then significantly decreased until reached to the normal level at the end of the study (Table 2 ). The serum albumin and total protein levels were significant decreased on the 14 th day postoperative then gradually increased until reached near normal level on the 42 nd of the study ( Table 2 ). The serum levels of sodium, potassium, chloride and phosphorus were insignificantly decreased and increased throughout the study ( Table  2) . The serum calcium level was significantly decreased on the 7 th day of the study and then gradually increased until reached the normal level at the end of the study (Table 2) . 
Gross changes of kidneys of necropsied goats
The post-mortem examination of kidneys of goats with surgically-induced unilateral hydronephrosis after 42 days post-ligation revealed dilatation of ureter and renal pelvis of the right kidney. In addition, the affected right kidney was enlarged in size with stretched capsule and filled with urine. Moreover, cut surface of the right kidney showed dilatation of renal pelvis and calyces with severe atrophy of the parenchyma due to the pressure of urine, while the left kidney appeared normal ( Figure 2&3 ).
Histopathological changes
The microscopical examination of affected kidneys collected from goats after 42 day post-ligation showed that severe degenerative changes with severe cystic dilatation of the renal tubules including proximal, distal and collecting renal tubules. The glomeruli showing severe degenerative changes and necrosis ( Figure  4) . Moreover, intertubular connective tissue proliferation were also detected. These proliferation leading to atrophy of the renal tubules which seen containing narrow lumen, while some of them particularly, renal cortex and most of renal tubules in the renal medulla showing cystic dilatation and periductal connective tissue proliferation ( Figure 5&6 ). The tubular wall become lined by flattened epithelium. The 
DISCUSSION
Clinical examination of goats with surgically-induced unilateral hydronephrosis showed depression, dullness, arched back and decrease in appetite than normal during the first day post obstruction. Starting from the 3 rd day the goats restored their normal appetite. The goats were returned to normal activity due to the compensatory role of contralateral kidney. These findings were nearly the same as previously mentioned by ElKammar et al. (2012) . The Hb showed a significant increase from the 7 th day post-operative then decreased gradually until returned to its normal value at the end of the study. The RBCs count showed nonsignificant decrease in the first seven days. Decrease RBCs count could be due to increase urea level in blood, which led to destruction of RBCs (Latimer, K. S., 2003) . The changes in these parameters gradually returned to the normal that could be compensatory effect of the contralateral kidney. Our data were nearly agreable with that reported by El-Kammar et al. (2012) . The WBCs count was highly significantly increased on 7 th day post-operative in control sham-operated goats then decreased gradually to reach its minimal value on the 42 nd day post-operative. The WBCs count was significantly increased from 7 th day post-operative in goats with unilateral hydronephrosis and this increase remained until reached its maximal value on the 42 nd day post-operative. These findings coincided with Helal (2005) . This increase in WBCs count in unilateral hydronephrosis might be attributed to surgical process and kidney damage. The biochemical analysis showed that the serum urea level was highly significantly increased on the 7 th day post-operative then gradually decreased until reached nearly its normal level at 42 nd day of the experiment. The serum creatinine level showed significant increase on the 1 st day postoperative and the increase became highly significant on the 7 th day post-operative then gradually decreased until the end of the study. The initial increase in urea and creatinine might be due to effect of surgical ligation on kidney function before the other kidney starts its compensatory role. These results was agreed with Waltham (1999) and Frandson et al. (2009) . The serum albumin and total proteins levels were highly significant decreased on the 14 th day post-operative then gradually increased until reached normal level on the 42 nd of the study. This initial decrease in the albumin and total proteins levels could be attributed to glomerular destruction and acute phase response due to inflammation of the kidney cause decrease albumin. These data are comparable with Helal (2005) and Skotnicka et al. (2007) . The serum levels of sodium, chloride, potassium and phosphorus were insignificantly affected throughout the study. These finding in the line with Radostits et al. (2007) . The post-mortem examination of kidneys of goats with surgically-induced unilateral hydronephrosis after 42 days post-ligation revealed dilatation of ureter and renal pelvis of the right kidney. In addition, the affected right kidney was enlarged in size with stretched capsule and filled with urine. Moreover, cut surface of the right kidney showed dilatation of renal pelvis and calyces with severe atrophy of the parenchyma due to the pressure of urine, while the left kidney appeared normal. These data were coincided with those reported by Sahal et al. (2005) and Scott (2012) .
The microscopical examination of the affected kidneys after 42 day post-ligation showed that severe degenerative changes with severe cystic dilatation of the renal tubules including proximal, distal and collecting renal tubules. The glomeruli showing severe degenerative changes and necrosis. Moreover, intertubular connective tissue proliferation were also detected. These proliferation leading to atrophy of the renal tubules which seen containing narrow lumen, while some of them particularly, renal cortex and most of renal tubules in the renal medulla showing cystic dilatation and periductal connective tissue proliferation. The tubular wall become lined by flattened epithelium. The intertubular blood capillaries showing mild congestion. Small granular or hyaline casts were also seen in the tubular lumen. Our findings were agreed with Puqing et al. (1998) and McGavin et al. (2001) .
CONCLUSION
Based on the obtained results of this study, it could be that unilateral hydronephrosis produced significant changes in clinical and hematobiochemical parameters during the early stage of induced Hydronephrosis. These changes were gradually restored owing to the compensatory activities of the contralateral kidney.
